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Ĺǅǫǣƶ ƤǅȂǆ �ȁǻƶǅƮ

ȀǄƥǎƤ
 Ƥǁȋĥ ǄƥĳȄǅËËǊ ĺǾƤȄƤǅǪ ĺĴȋƯËËǊȓĥ ǀƤȅǺ ƥƨ ȁǾƤǆȄǄ ƥǺ
 �ǁǾȅǎ ĺǺ ȁȋȃƮ Ǹƥƾ ƭǫǾ ǆƤ ƥȂ ĲȋƯǊȓĥ ǅƯǏȋƨ �ǹȋǿĳ ĺǺ
 ǄƥƯƾƥǊ Ǆǀ ȀǁǾȅǎ ǄƤǅĴƮ Ȅ ȀǁǾǆƥǊ ĺȊƥȂǁƺƤȄ ƥȂǅǺȅǾȅǺ
 ĺȊƥȋǻȋǎ ĹƥȂ ǍǿĳƤȄ ǼƥȊǅƶ Ǆǀ ȁĳ ǁǿƯǋȂ ƥȂ ĲȋƯǊȓĥ
 ǽȊƤ �ǁǿǺƥƷǾƤ ĺǺ ƥȂ ĲȋƯǊȓĥ ǁȋǶȅƮ ȁƨ Ȅ ǁǾǁǾȅȋĥ ĺǺ ǹȂ ȁƨ
 ǁȋǋĳƤ Ĺǀ ǽƨǅĳ ǼȅĮǻȂ ®ȀǁǿȊȒƘ ǀƤȅǺ ǁȋǶȅƮ ƥƨ ƥȂǁǿȊƤǅǪ
 ƤǄ Ǹƥƾ ƭǫǾ ǆƤ ĺĴȋƯËËǊȓĥ ǀƤȅǺ ǁȋǶȅƮ ȁĳ ƭǊƤ ȀƤǅǻȂ

�ǁǿĳ ĺǺ ĺǪǅǣǺ ƧǊƥǿǺƥǾ ĺǎȄǄ ǼƤȅǿǢ ȁƨ
 ®Ǽƥȃƶ ǅǊƤǅǊ Ǆǀ Ǹƥƾ ƭǫǾ ĹƤǅƨ ƥǖƥǯƮ ®ǅĸȊǀ ĹȅǊ ǆƤ
 ƥƨ ǼƘ ǨǅǓǺ ǅķƤ ǀȅǎ ĺǺ ǀǄȄƘǅƨ ȁĳ ƭËËǊȒƥƨ Ǽƥǿĭ ǼƘ
 ǆƤ ǅƯǻĳ Ǆǀ Ǽƥȃƶ ƭǫǾ ƪǅȋƾǂ ®ǁËËƨƥȊ ȁǺƤǀƤ ĺǾȅǿĳ ǁǾȄǄ
 Ǆǀ ǵĴǏǺ Ȅǀ ǽȊƤ �ǁȋǊǄ ǁȂƤȅƾ ǅǫǒ ȁƨ ȀǁǿȊƘ ǴƥǊ ǁǒ
 Ǆǀ ƥƮ ƭǎƤǀ ǼƘǅƨ ƤǄ ǼƤǁǿǻǏǾƤǀ ®ȁƯǎǃķ ƫȂǀ Ȅǀ Ǵȓƾ
 ǆƤ �ǁǿǎƥƨ ƥȂ ĲȋƯǊȓĥ ƭƾƥǊ ĹƤǅƨ ǁȊǁƶ ĺȊƥȂ ǌȄǄ ĺĥ
 ȀǀƥǫƯǊƤ ®ƥȂ ĲȋƯǊȓĥ ƭƾƥǊ Ǆǀ ǅƲƝǺ ĹƥȂǄƥĴȂƤǄ ȁǷǻƶ
 ǽȊƤ �ƭËËǊƤ Ȁǀȅƨ Ǹƥƾ ƭǫǾ Ĺƥƶ ȁƨ ĺȂƥȋķ ƫȋǶȄƤ ǀƤȅǺ ǆƤ

 �ǁǿǪȄǅǣǺ ĺƯǋȊǆ ĹƥȂ ĲȋƯǊȓĥ ȁƨ ƥȂ ĲȋƯǊȓĥ ǆƤ ǵǋǾ

 �ƥȂ ȀįƤȄǁȋǷĳ

ȁǺǁǯǺ

 



  øö

ƬƤȅǾƥĴǶƘ ĺǋĳȄǄǁȋȂ ĺǷĥ ǁȋǶȅƮ é

 PHA

PHA

ĺƯǋȊǆ ĹƥȂ ĲȋƯǊȓĥ ǁȋǶȅƮ

PLA
PHA

ǁȋǊƤ ĲȋƯĳȒ ĺǷĥ ǁȋǶȅƮ
PLA

  øö

PLA

 ǙȋƻǺ ƥƨ ĺƯǋȊǆ ĹƥȂ ĲȋƯǊȓĥ ĺƩǋǾ ĹǄƥķǆƥǊ
ƭǋȊǆ

 ǽȊƤ Ǆǀ ȀǁǾǆƥǊ ƪǀƥǺ ǼƤȅǿǢ ȁƨ ǁǿǮ ǀȅƶȄ
 ȁƨ ƤǄ ĹǅȊǃĥ ǁȊǁƷƮ ĺķİȊȄ ®ƥȂ ĲȋƯǊȓĥ

ǁǏƿƨ ĺǺ ƥȂ ǼƘ
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Ǽǀǅĳ  ƭǊȅĦǻĳ

PLA

CO

CO
PLA

PLA
   H O + C H O  CO  + CH
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ƭǪƥȊǆƥƨ

 ȀǁǿȊƘ ȁƨ ĺȂƥĸǾ
 

PHA
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PHA

 ĺƯǋȊǆ ĹƥȂ ĲȋƯǊȓĥ ȁĳ ǁǿǾƤǅĸǾ ǼƤǁǿǻǏǾƤǀ
 ǁǾȅǎ ȁȊǇƷƮ ĺǺƤǄƘ ȁƨ ƬǁǺǆƤǄǀ Ǆǀ ®Ȁǁǎ  ǽǪǀ
 ǅĸȊǀ ĹƤ ȁǾƥƿǷķ ǆƥķ ĲȊ ¯ǁǿǿĳ ǀƤǆƘ ǼƥƯǺ ǆƥķ Ȅ

ƭǊƤ COø ǆƤ ǅƮ ıƥǾǅǛƾ ǅƨƤǅƨ øö ȁĳ


